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Figure 5.1. Locations of Water Quality Stations in Pottsburg Creek (WBID 
2256B) and Julington Creek (WBID 2351) 
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Figure 5.2a. Trend of Fecal Coliform Concentrations in Pottsburg Creek 
(WBID 2265B) During the Cycle 2 Verified Period 

Note:  The red line indicates the target concentration (400 counts/100mL). 
 

 

 

 

 

 

 

 
 
 

Figure 5.2b. Trend of Fecal Coliform Concentrations in Julington Creek 
(WBID 2351) During the Verified Period 

Note:  The red line indicates the target concentration (400 counts/100mL). 
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Figure 5.3a. Seasonal Trend of Fecal Coliform Concentration and 
Exceedance Rate in Pottsburg Creek (WBID 2265B) During 
the Cycle 2 Verified Period 

 
 

   

 

 

 

 

 
 
 

Figure 5.3b. Seasonal Trend of Fecal Coliform Concentration and 
Exceedance Rate in Julington Creek (WBID 2351) During the 
Verified Period 
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Figure 5.4a. Spatial Trend of Fecal Coliform Concentration and 
Exceedance Rate in Pottsburg Creek (WBID 2265B) During 
the Cycle 2 Verified Period 

 
 
 
 

 

 

 

 

 

 

 

Figure 5.4b. Spatial Trend of Fecal Coliform Concentration and 
Exceedance Rate in Julington Creek (WBID 2351) During the 
Verified Period 
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5.1.2  TMDL Development Process  
Due to the lack of supporting information, mainly flow data, a simple reduction calculation was 
performed to determine the needed reduction.  Exceedances of the state criterion were 
compared with the criterion of 400 counts/100 mL.  For each individual exceedance, an 
individual required reduction was calculated using the following: 
 
 
 
 
 
After the individual results were calculated, the median of the individual values was calculated. 
Tables 5.1a and 5.1b show the individual reduction calculations for fecal coliform.  The median 
reductions were 50.0 and 59.4 percent for Pottsburg Creek and Julington Creek, respectively. 

Table 5.1a. Calculation of Fecal Coliform Reductions for the TMDL for 
Pottsburg Creek (WBID 2265B) 

- = Empty cell 
1 Coliform counts are #/100mL. 
2 Exceedances represent values above 400 counts/100mL. 

Date Station 
Fecal Coliform 
Exceedances1, 2 

Fecal 
Coliform 
Target1 

% 
Reduction 

4/17/2001 21FLJXWQBP67 1,000 400 60.0% 
3/4/2002 21FLJXWQBP452 440 400 9.1% 

3/11/2002 21FLJXWQBP452 490 400 18.4% 
3/14/2002 21FLJXWQBP452 850 400 52.9% 
7/17/2002 21FLJXWQBP64 450 400 11.1% 
1/29/2003 21FLJXWQBP67 450 400 11.1% 
6/16/2003 21FLJXWQBP64 800 400 50.0% 
6/16/2003 21FLJXWQBP67 2,100 400 81.0% 
8/19/2003 21FLJXWQBP64 510 400 21.6% 
9/22/2003 21FLJXWQBP67 480 400 16.7% 
9/22/2003 21FLJXWQBP64 610 400 34.4% 
11/12/2003 21FLJXWQBP64 500 400 20.0% 
5/18/2004 21FLJXWQBP67 800 400 50.0% 
7/28/2004 21FLJXWQBP67 40,000 400 99.0% 
9/14/2004 21FLJXWQBP64 16,000 400 97.5% 
11/15/2004 21FLJXWQBP67 500 400 20.0% 
7/12/2005 21FLJXWQBP64 485 400 17.5% 
8/9/2005 21FLJXWQBP64 980 400 59.2% 

8/16/2005 21FLJXWQBP67 14,000 400 97.1% 
11/28/2005 21FLJXWQBP67 700 400 42.9% 
3/29/2006 21FLJXWQBP67 740 400 45.9% 
5/8/2006 21FLJXWQBP64 3,000 400 86.7% 

6/20/2007 21FLA   20030816 880 400 54.5% 
6/21/2007 21FLA   20030815 1,114 400 64.1% 
8/28/2007 21FLA   20030815 733 400 45.4% 

100%
loading Existing

loading Allowableloading Existingreduction Load ×
−

=
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Date Station 
Fecal Coliform 
Exceedances1, 2 

Fecal 
Coliform 
Target1 

% 
Reduction 

9/20/2007 21FLJXWQBP64 1,100 400 63.6% 
9/20/2007 21FLJXWQBP67 5,400 400 92.6% 

- - - Median % 
Reduction 50.0% 

 
 
 

Table 5.1b. Calculation of Fecal Coliform Reductions for the TMDL for 
Julington Creek (WBID 2351) 

- = Empty cell 
1 Coliform counts are #/100mL. 
2 Exceedances represent values above 400 counts/100mL. 

Date Station 
Fecal Coliform 
Exceedances1, 2 

Fecal 
Coliform 
Target1 

% 
Reduction 

8/14/2001 21FLJXWQJC440 1,000 400 60.0% 
8/26/2002 21FLJXWQJC440 800 400 50.0% 
11/25/2002 21FLA   20030517 740 400 45.9% 
11/25/2002 21FLJXWQJC440 740 400 45.9% 
3/17/2004 21FLJXWQJC440 580 400 31.0% 
5/4/2005 21FLJXWQJC440 1,700 400 76.5% 

5/16/2005 21FLJXWQJC339 1,650 400 75.8% 
8/9/2005 21FLJXWQJC339 2,400 400 83.3% 

4/12/2006 21FLJXWQJC3 800 400 50.0% 
4/12/2006 21FLJXWQJC339 800 400 50.0% 
4/12/2006 21FLJXWQJC440 1,300 400 69.2% 
7/24/2006 21FLJXWQJC339 760 400 47.4% 
5/21/2007 21FLA   20030598 973 400 58.9% 
5/31/2007 21FLJXWQJC3 1,200 400 66.7% 
6/7/2007 21FLJXWQJC440 2,200 400 81.8% 

9/17/2007 21FLA   20030598 1,150 400 65.2% 
9/17/2007 21FLA   20030517 2,000 400 80.0% 
9/17/2007 21FLA   20030597 6,000 400 93.3% 
10/22/2007 21FLA   20030598 775 400 48.4% 
11/26/2007 21FLJXWQJC440 800 400 50.0% 

- - - Median % 
Reduction 59.4% 

 

5.1.3 Critical Conditions 
The critical conditions for coliform loadings in a given watershed depend on many factors, 
including the presence of point sources and the land use pattern in the watershed.  Typically, 
the critical condition for nonpoint sources is an extended dry period followed by a rainfall runoff 
event.  During the wet weather period, rainfall washes off coliform bacteria that have built up on 
the land surface under dry conditions, resulting in the wet weather exceedances.  However, 
significant nonpoint source contributions can also appear under dry conditions without any 
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major surface runoff event.  This usually happens when nonpoint sources contaminate the 
surficial aquifer, and fecal coliform bacteria are brought into the receiving waters through 
baseflow.  In addition, wildlife with direct access to the receiving water can contribute to the 
exceedance during dry weather.  The critical condition for point source loading typically occurs 
during periods of low stream flow, when dilution is minimized. 

As no current flow data were available for the two waterbodies, hydrologic conditions were 
analyzed using rainfall.  A loading curve–type chart that would normally be applied to flow 
events was instead created using precipitation data from Jacksonville International Airport for 
the period from 1990 to 2008.  The chart was divided in the same manner as if flow were being 
analyzed, where extreme precipitation events represent the upper percentiles (0–5th percentile), 
followed by large precipitation events (5th–10th percentile), medium precipitation events (10th–
40th percentile), small precipitation events (40th–60th percentile), and no recordable precipitation 
events (60th–100th percentile).  Three-day (the day of and two days prior to sampling) 
precipitation accumulations were used in the analysis (Tables 5. 2a and 5.2b; Figures 5.5a and 
5.5b).  

Historical data show that there were significant fecal coliform exceedances in high precipitation 
events (extreme, large, and medium) in both waterbodies, indicating that nonpoint sources are 
probably a major contributing factor.  The exceedance rates for little or no precipitation event, 
while generally low, are not insignificant.  These exceedances at baseflow can be attributed to 
ground water contributions from failed septic tanks and/or leaking collection systems.  Thus, the 
Department did not focus on a particular set of critical conditions for either waterbody.  Tables 
5.2a and 5.2b and Figures 5.5a and 5.5b show fecal coliform data by hydrologic condition for 
Pottsburg Creek and Julington Creek, respectively.   

Table 5.2a. Summary of Fecal Coliform Data by Hydrologic Condition 
for Pottsburg Creek (WBID 2265B) 

1 Exceedances represent values above 400 counts/100mL.  
Precipitation 

Event 
Event Range 

(inches) 
Total 

Samples 
Number of 

Exceedances1 
% 

Exceedances 
Number of 

Nonexceedances1 
%  

Nonexceedances 
Extreme >2.1" 2 2 100.00% 0 0.00% 

Large 1.33" - 2.1" 7 5 71.43% 2 28.57% 
Medium 0.18" - 1.33" 40 13 32.50% 27 67.50% 
Small 0.01" - 0.18" 21 8 38.10% 13 61.90% 

None/Not 
Measurable <0.01" 56 16 28.57% 40 71.43% 
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Table 5.2b. Summary of Fecal Coliform Data by Hydrologic Condition 
for Julington Creek (WBID 2351) 

1 Exceedances represent values above 400 counts/100mL.  
Precipitation 

Event 
Event Range 

(inches) 
Total 

Samples 
Number of 

Exceedances1 
% 

Exceedances 
Number of 

Nonexceedances1 
%  

Nonexceedances 
Extreme >2.1" 4 0 0.00% 4 100.00% 

Large 1.33" - 2.1" 2 0 0.00% 2 100.00% 
Medium 0.18" - 1.33" 31 11 35.48% 20 64.52% 
Small 0.01" - 0.18" 21 3 14.29% 18 85.71% 

None/Not 
Measurable <0.01" 57 9 15.79% 48 84.21% 

 
 

Figure 5.5a. Fecal Coliform Data by Hydrologic Condition Based on 
Rainfall for Pottsburg Creek (WBID 2265B) 
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Figure 5.5b. Fecal Coliform Data by Hydrologic Condition Based on 
Rainfall for Julington Creek (WBID 2351) 
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Chapter 6:  DETERMINATION OF THE TMDL 

6.1  Expression and Allocation of the TMDL  
The objective of a TMDL is to provide a basis for allocating acceptable loads among all of the 
known pollutant sources in a watershed so that appropriate control measures can be 
implemented and water quality standards achieved.  A TMDL is expressed as the sum of all 
point source loads (wasteload allocations, or WLAs), nonpoint source loads (load allocations, or 
LAs), and an appropriate margin of safety (MOS), which takes into account any uncertainty 
concerning the relationship between effluent limitations and water quality: 

TMDL = ∑ WLAs + ∑ LAs + MOS 

 
As discussed earlier, the WLA is broken out into separate subcategories for wastewater 
discharges and stormwater discharges regulated under the NPDES Program: 

TMDL ≅ ∑ WLAswastewater + ∑ WLAsNPDES Stormwater  + ∑ LAs + MOS 

 
It should be noted that the various components of the revised TMDL equation may not sum up 
to the value of the TMDL because (a) the WLA for NPDES stormwater is typically based on the 
percent reduction needed for nonpoint sources and is also accounted for within the LA, and (b) 
TMDL components can be expressed in different terms (for example, the WLA for stormwater is 
typically expressed as a percent reduction, and the WLA for wastewater is typically expressed 
as mass per day). 

WLAs for stormwater discharges are typically expressed as “percent reduction” because it is 
very difficult to quantify the loads from MS4s (given the numerous discharge points) and to 
distinguish loads from MS4s from other nonpoint sources (given the nature of stormwater 
transport).  The permitting of stormwater discharges also differs from the permitting of most 
wastewater point sources.  Because stormwater discharges cannot be centrally collected, 
monitored, and treated, they are not subject to the same types of effluent limitations as 
wastewater facilities, and instead are required to meet a performance standard of providing 
treatment to the “maximum extent practical” through the implementation of best management 
practices (BMPs). 

This approach is consistent with federal regulations (40 CFR § 130.2[I]), which state that TMDLs 
can be expressed in terms of mass per time (e.g., pounds per day), toxicity, or other appropriate 
measure.  The TMDLs for Pottsburg Creek and Julington Creek are expressed in terms of 
MPN/day and percent reduction, and represent the maximum daily fecal coliform load each 
stream can assimilate without exceeding the fecal coliform criterion (Table 6.1).   
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Table 6.1. TMDL Components for Fecal Coliform in Pottsburg Creek 
(WBID 2265B) and Julington Creek (WBID 2351) 

NA = Not applicable  

WBID Parameter 
TMDL 

(counts/100mL) 

Wasteload 
Allocation for 
Wastewater 

(counts/100mL) 

Wasteload 
Allocation for 

NPDES 
Stormwater 

(% reduction) 
LA 

(% reduction) MOS 

2265B Fecal 
coliform 400 NA 50% 50 % Implicit 

2351 Fecal 
coliform 400 NA 59% 59 % Implicit 

 
 

6.2  Load Allocation 
A fecal coliform reduction of 50 and 59 percent is needed from nonpoint sources in the 
Pottsburg Creek and Julington Creek watersheds, respectively.  It should be noted that the LA 
includes loading from stormwater discharges regulated by the Department and the water 
management districts that are not part of the NPDES stormwater program (see Appendix A). 

6.3  Wasteload Allocation 

6.3.1  NPDES Wastewater Discharges 
No NPDES-permitted wastewater facilities with fecal coliform limits were identified in the Pottsburg 
Creek and Julington Creek watersheds. 

6.3.2  NPDES Stormwater Discharges 
The WLA for stormwater discharges with an MS4 permit is a 50 and 59 percent reduction in 
current fecal coliform for Pottsburg Creek (WBID 2265B) and Julington Creek (WBID 2351), 
respectively.  It should be noted that any MS4 permittee is only responsible for reducing the 
anthropogenic loads associated with stormwater outfalls that it owns or otherwise has 
responsible control over, and it is not responsible for reducing other nonpoint source loads in its 
jurisdiction. 

6.4  Margin of Safety 
Consistent with the recommendations of the Allocation Technical Advisory Committee 
(Department, 2001), an implicit MOS was used in the development of these TMDL by not 
allowing any exceedances of the state criterion, even though intermittent natural exceedances 
of the criterion would be expected and would be taken into account when determining 
impairment.  Additionally, the TMDLs calculated for fecal coliform were based on meeting the 
water quality criterion of 400 counts/100mL without any exceedances, while the actual criterion 
allows for 10 percent exceedances over the fecal coliform criterion. 
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Chapter 7:  TMDL IMPLEMENTATION 

TMDL Implementation 
Following the adoption of this TMDL by rule, the Department will determine the best course of 
action regarding its implementation.  Depending upon the pollutant(s) causing the waterbody 
impairment and the significance of the waterbody, the Department will select the best course of 
action leading to the development of a plan to restore the waterbody.  Often this will be 
accomplished cooperatively with stakeholders by creating a Basin Management Action Plan, 
referred to as the BMAP.  Basin Management Action Plans are the primary mechanism through 
which TMDLs are implemented in Florida [see Subsection 403.067(7) F.S.].  A single BMAP 
may provide the conceptual plan for the restoration of one or many impaired waterbodies.   
 
If the Department determines a BMAP is needed to support the implementation of this TMDL, a 
BMAP will be developed through a transparent stakeholder-driven process intended to result in 
a plan that is cost-effective, technically feasible, and meets the restoration needs of the 
applicable waterbodies.  Once adopted by order of the Department Secretary, BMAPs are 
enforceable through wastewater and municipal stormwater permits for point sources and 
through BMP implementation for nonpoint sources.  Among other components, BMAPs typically 
include: 

 
• Water quality goals (based directly on the TMDL); 

• Refined source identification; 

• Load reduction requirements for stakeholders (quantitative detailed allocations, if technically 
feasible); 

• A description of the load reduction activities to be undertaken, including structural projects, 
nonstructural BMPs, and public education and outreach; 

• A description of further research, data collection, or source identification needed in order to 
achieve the TMDL; 

• Timetables for implementation; 

• Implementation funding mechanisms; 

• An evaluation of future increases in pollutant loading due to population growth; 

• Implementation milestones, project tracking, water quality monitoring, and adaptive 
management procedures; and 

• Stakeholder statements of commitment (typically a local government resolution). 

 
BMAPs are updated through annual meetings and may be officially revised every five years.  
Completed BMAPs in the state have improved communication and cooperation among local 
stakeholders and state agencies, improved internal communication within local governments, 
applied high-quality science and local information in managing water resources, clarified 
obligations of wastewater point source, MS4 and non-MS4 stakeholders in TMDL 
implementation, enhanced transparency in DEP decision-making, and built strong relationships 
between DEP and local stakeholders that have benefited other program areas.   
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However, in some basins, and for some parameters, particularly those with fecal coliform 
impairments, the development of a BMAP using the process described above will not be the 
most efficient way to restore a waterbody, such that it meets its’ designated uses.  Why?  
Because fecal coliform impairments result from the cumulative effects of a multitude of potential 
sources, both natural and anthropogenic.  Addressing these problems requires good old 
fashioned detective work that is best done by those in the area. There are a multitude of 
assessment tools that are available to assist local governments and interested stakeholders in 
this detective work.  The tools range from the simple – such as Walk the WBIDs and GIS 
mapping - to the complex such as Bacteria Source Tracking.  Department staff will provide 
technical assistance, guidance, and oversight of local efforts to identify and minimize fecal 
coliform sources of pollution.   Based on work in the Lower St Johns River tributaries and the 
Hillsborough River basin, the Department and local stakeholders have developed a logical 
process and tools to serve as a foundation for this detective work.  In the near future, the 
Department will be releasing these tools to assist local stakeholders with the development of 
local implementation plans to address fecal coliform impairments.  In such cases, the 
Department will rely on these local initiatives as a more cost-effective and simplified approach to 
identify the actions needed to put in place a roadmap for restoration activities, while still meeting 
the requirements of Chapter 403.067(7), F.S. 
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Appendices 

Appendix A:  Background Information on Federal and State Stormwater Programs 
In 1982, Florida became the first state in the country to implement statewide regulations to 
address the issue of nonpoint source pollution by requiring new development and 
redevelopment to treat stormwater before it is discharged.  The Stormwater Rule, as authorized 
in Chapter 403, F.S., was established as a technology-based program that relies on the 
implementation of BMPs that are designed to achieve a specific level of treatment (i.e., 
performance standards) as set forth in Rule 62-40, F.A.C.  In 1994, the Department’s 
stormwater treatment requirements were integrated with the stormwater flood control 
requirements of the water management districts, along with wetland protection requirements, 
into the Environmental Resource Permit regulations. 

Rule 62-40, F.A.C., also requires the state’s water management districts to establish stormwater 
pollutant load reduction goals (PLRGs) and adopt them as part of a Surface Water Improvement 
and Management (SWIM) plan, other watershed plan, or rule.  Stormwater PLRGs are a major 
component of the load allocation part of a TMDL.  To date, stormwater PLRGs have been 
established for Tampa Bay, Lake Thonotosassa, the Winter Haven Chain of Lakes, the 
Everglades, Lake Okeechobee, and Lake Apopka.  

In 1987, the U.S. Congress established Section 402(p) as part of the federal Clean Water Act 
Reauthorization.  This section of the law amended the scope of the federal NPDES permitting 
program to designate certain stormwater discharges as “point sources” of pollution.  The EPA 
promulgated regulations and began implementing the Phase I NPDES Stormwater Program in 
1990.  These stormwater discharges include certain discharges that are associated with 
industrial activities designated by specific standard industrial classification (SIC) codes, 
construction sites disturbing 5 or more acres of land, and the master drainage systems of local 
governments with a population above 100,000, which are better known as MS4s.  However, 
because the master drainage systems of most local governments in Florida are interconnected, 
the EPA implemented Phase I of the MS4 permitting program on a countywide basis, which 
brought in all cities (incorporated areas), Chapter 298 urban water control districts, and the 
FDOT throughout the 15 counties meeting the population criteria.  The Department received 
authorization to implement the NPDES Stormwater Program in 2000.  

An important difference between the federal NPDES and the state’s stormwater/environmental 
resource permitting programs is that the NPDES Program covers both new and existing 
discharges, while the state’s program focus on new discharges only.  Additionally, Phase II of 
the NPDES Program, implemented in 2003, expands the need for these permits to construction 
sites between 1 and 5 acres, and to local governments with as few as 1,000 people.  While 
these urban stormwater discharges are now technically referred to as “point sources” for the 
purpose of regulation, they are still diffuse sources of pollution that cannot be easily collected 
and treated by a central treatment facility, as are other point sources of pollution such as 
domestic and industrial wastewater discharges.  It should be noted that all MS4 permits issued 
in Florida include a reopener clause that allows permit revisions to implement TMDLs when the 
implementation plan is formally adopted. 

 



 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Florida Department of Environmental Protection  
Division of Environmental Assessment and Restoration 

Bureau of Watershed Restoration 
2600 Blair Stone Road  

Tallahassee, Florida 32399-2400 
 


